It is rather generally accepted that many infants in the first half-year of life are not susceptible to some of the common infectious diseases, such as diphtheria, poliomyelitis, scarlet fever, or measles (1). This resistance is particularly striking in the infant whose mother is known to have had the disease in question. Numerous investigators have shown by experimental work, in human beings as well as in animals, that this immunity coincides with the presence of specific antibodies which have been passively transferred from the mother to the offspring. No attempt is made to give a complete review of this subject for it is surveyed in the publications of Ratner et al. (2) and Aycock and Kramer (3) . In man, the transfer of antibody probably occurs chiefly by way of the placenta.
The incidence of pertussis is high in newborn infants. Pfaundler and Schlossmann (4) give mortality rates between 26 and 55 per cent during the first year of life, and Griffith and Mitchell (5) in any degree comparable to that of older individuals. In the case of pertussis, unfortunately, this plan of active immunization leaves the child unprotected during that period of life when the mortality is highest.
In view of the above facts it seemed worth while to immunize women during pregnancy with a vaccine prepared with Hemophilus pertussis, in the hope that antibodies so produced might be transferred to the fetus. The experiment was suggested further by the reports which follow.
Burckhardt (6) found that infants born of mothers who had received Jennerian vaccination during pregnancy were refractive to vaccine virus during the first days of life, while Polano (7) demonstrated the transfer of tetanus antitoxin from mother to infant. Bennholdt-Thomsen (8) showed that, in rabbits, immunization during pregnancy with H. pertussis vaccine resulted in a passive transfer of complement-fixing antibodies to the offspring. He concluded further that this transfer takes place particularly during the latter part of pregnancy, but not during nursing. He was unable to immunize young rabbits actively until they reached the age of five weeks. No reference has been noted of an attempt to apply this finding to human beings, but Weichsel and Douglas (9) , using the complement-fixation test, and Bradford and Slavin (10) , using the opsonocytophagic test, have demonstrated a suggestive correlation between the level of H. pertussis antibodies in the blood of mother and infant. Furthermore, Bradford (11) has reported a prophylactic effect from giving the blood of an individual convalescent from pertussis to a child recently exposed to the disease. He regards this effect as being due to the establishment of a passive immunity atialogous to that produced by the (14) for studies of brucellosis, has been slightly modified by Bradford and Slavin (10) for work with pertussis. For the details of the modified method, their paper should be consulted. Briefly, it is as follows: A standard number of dead pertussis bacilli in the virulent 8 The Eli Lilly and Company kindly supplied the vaccine used in this work.
(Phase I) form are mixed with the heparinized blood of the patient to be tested. The degree of phagocytosis is determined after incubation at 370 C. for 30 minutes by counting the number of bacilli in each of 25 leukocytes. The 25 leukocytes are then arranged in one or more of 3 possible groups depending on the number of organisms each contains (Table I) . We found that a freshly diluted Giemsa stain, as recommended by Singer-Brooks and Miller (15) , was superior to the Wright's stain used by Bradford and Slavin for the blood films, and we therefore employed it in the present work. The procedure described above was applied to the mother's blood just before she received her first inoculation of pertussis vaccine and again within the first few days after delivery. The blood of the newborn was tested simultaneously with the second determination on the mother's blood. The majority of newborns were tested within the first few days after birth. Five were tested before the first period of nursing and again at the end of the first week of life in an effort to determine the effect of colostrum. The controls consisted of mothers and their newborns who were in the hospital at the same time. An attempt was made to select the controls so that half of the mothers had had pertussis and half were reasonably sure that they had not. Aside from this consideration, they were picked at random. To insure uniformity, all blood samples were examined by one person (B. S.). As an additional precaution during the latter two-thirds of this work, the identity of each subject tested was withheld from the examiner until after the opsono-cytophagic reaction of the blood had been determined.
RESULTS
Complete observations on mother and newborn were obtained for 28 of the immunized mothers and 22 of the control mothers. It seemed de-
Motherg sirable to place them in four separate groups, as shown in Figure 1 and by Tables I to IV, Figure 2 . The data used in constructing this graph were the opsono-cytophagic " indices" of the 22 control (non-immunized) mothers and newborns in our own group of subjects plus a group of 22 between the " indices " of the mother and of the newborn.
In Table VII we have arranged the results of the opsono-cytophagic reaction of the bloods of 5 newborns tested before the first period of nursing and again at the end of the first week of life. It is clear that there has been practically no change in this reaction, certainly no increase in phagocytic capacity, after receiving colostrum. (10) concluded from their studies of the opsono-cytophagic reaction of the blood of mothers and newborns that (1) there was a certain degree of correlation between their respective titers, and (2) that the titer of both mother and newborn was higher when the former had had pertussis. Our results are in accord with the first of these conclusions arid with a part of the second, namely, that the mother's previous pertussis exerts a definite influence on the opsonocytophagic reaction of the newborn's blood. We are not able to show that it affects the titer of the mother's blood to any significant degree. We are unable to explain this discrepancy.
Our results correspond with what one would expect on the basis of the studies of BennholdtThomsen (8), demonstrating the trans-placental passage of complement-fixing antibodies from rabbits immunized with a pertussis vaccine to their offspring. They are not in accord with the conclusion of Kendrick, Gibbs, and Sprick (16) that the blood of newborn infants shows a negative or very weak opsono-cytophagic reaction regardless of the reaction of the mother.
Our results suggest that at least three factors may exert an appreciable influence on the phagocytic capacity of the blood leukocytes of the newborn infant for H. pertussis: (1) The phagocytic power of the mother's blood; (2) previous pertussis in the mother; and (3) artificial immunization of the mother with pertussis vaccine during the latter part of pregnancy. There may be many additional factors. By a satisfactory grouping of our subjects we can study the effect of the second and third factors independently of each other, but the effect of the first factor obviously cannot be eliminated by this means. Therefore, it seems best to consider the phagocytic power of the newborn's blood in terms of the same capacity of the mother's blood. If we apply this line of reasoning to Figure 1 , the mean " index" of the newborns in Group I is 50 per cent of that of the respective mothers while in each of Groups II and III it is approximately 75 per cent and in Group IV it has risen to 100 per cent (i.e., equal to that of the respective group of mothers). One might be justified in concluding that either previous pertussis in the mother or active immunization during pregnancy increases this phagocytic capacity of the newborn to a similar degree, and both factors exert a summationeffect which puts the newborn at the same level as the mother.
Three important questions arise: (1) Is the phagocytic reaction a true measure of the specific opsonizing antibodies for H. pertussis in the newborns studied? (2) How long during early infancy will it remain unchanged? (3) Is there any correlation between this capacity and resistance to pertussis? In answer to the first question Bradford and Slavin (10), Kendrick et al. (16) and Singer-Brooks and Miller (15) have shown that the phagocytic capacity increases in the blood of patients during the latter part of pertussis and during convalescence. Furthermore, Bradford et al. (17) have shown that it increases in infants and children following the injection of anti-pertussis serum (human or rabbit), and Kendrick et al. (16) have found that it is increased in human beings by active immunization with a pertussis vaccine. However, SingerBrooks and Miller (15) have shown it to be in-creased in subjects after immunization with a nonspecific, " mixed respiratory " vaccine, and they present a detailed discussion of some of the nonspecific factors which may influence phagocytosis of organisms by blood leukocytes.
We are unable to give a definite answer to either the second or the third questions because of the small number of patients in our study, and because we were unable to get a sufficient number of subsequent opsono-cytophagic tests on our infants during their first year of life to justify any conclusions. However, it occurred to us that some clinical evidence could be obtained from the hospital records which might furnish a partial answer to both these questions. Thus, if this laboratory test be a measure of resistance to pertussis, during the first half-year of life infants whose mothers had had pertussis might be expected to have milder cases of the disease than infants whose mothers had not had this infection. After the age of 6 months this effect might be expected to disappear as the titer of " inherited " antibodies decreased in the blood of the child, provided one can reason by analogy from other infectious diseases, such as diphtheria. One simple way to test this theory is to note the effect of the mother's previous pertussis on the infant mortality rate from this disease. Accordingly, the family histories of 45 infants known to have died from pertussis in this hospital were studied. Definite information could be obtained in only 31 of these, but in the cases of 18 infants who died before the age of 6 months, the mothers of only 5 had had previous pertussis, while in the group of 13 infants who died after the age of 6 months, 7 of the mothers had had pertussis and 6 had no knowledge of it. In other words, the findings seemed to bear out the argument advanced above. The results are strengthened by the fact that the observations were made on people of the same geographical and economic position as that group of mothers who were vaccinated in our own studies, and in this latter group (selected at random) more than half of the mothers had had pertussis. Only in that group of mothers whose infants died from pertussis under the age of 6 months do we find any appreciable decrease in the incidence of this disease. The series of cases is too small to permit definilte conclusions, but the evidence is in agreement with the contention that resistance to pertussis in infancy may be associated with the phagocytic reaction of the blood for H. pertussis.
It seemed surprising that the mean "index" of the immunized mothers did not increase as a result of this procedure. We have no adequate explanation for this finding, except that this value was in general quite high before immunization was started.
In the five infants tested before and after nursing, the results suggest that the colostrum has no effect upon the phagocytic reaction of the newborn. However, we do not feel justified in drawing conclusions from such a limited experience.
Possibly the interval between the two tests should be lengthened. SUMMARY 1. The opsono-cytophagic reaction of the blood of the newborn infant for H. pertussis is significantly influenced by at least three factors; (a) the phagocytic capacity of the mother's blood; (b) previous pertussis in the mother; and (c) artificial immunization of the mother with pertussis vaccine during the latter part of pregnancy.
2. Certain evidence from hospital case records suggests that this phagocytic capacity may be regarded as a measure of resistance to pertussis. 3 . Neither the previous disease nor artificial immunization with a pertussis vaccine during pregnancy exerted any significant influence on the opsono-cytophagic reaction of the mother's blood for H. pertussis. 4 . In a few infants tested before and after nursing, no 
